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III. According to Knapp308, anhydrous magnesia (prepared by
calcining magnesium chloride) absorbs water with no development of
heat and with extreme slowness, a stony mass is produced with a hard-
ness somewhat greater than that of marble. The lighter, more porous
magnesia (obtained from the hydrous carbonate) combines rapidly
with water and finally forms a porous, talc-like mass.
Richter309 maintained finely powdered, anhydrous calcium nitrate
at a white heat for six hours in a platinum crucible and obtained a
vitrified porcelain-like mass, with a clearly defined crystalline texture
on the fractured surface. When ground with water this crystalline
CaO sets like cement. If the lime is insufficiently heated it is found to
crack badly on cooling.
Allen and Shepherd737 state that only large pieces of fused lime are
indifferent to water, and that finely powdered, fused lime does
not differ from ordinary quicklime. This " fact," which requires con-
firmation as it contradicts the results of Richter's investigations, is used
by Allen and Shepherd as evidence against the H.P. theory. These
critics consider that the reduced reacting power of the burned material
is not due to polymerisation, but to the size of the pieces, i.e. to the
surface area. If this were really the case, calcium aluminosilicates
(cements) must behave exactly the same when burned hard ot soft,
provided that the material is ground to the same degree of fineness
in both cases. Direct experiments show, however, that this is not the
case.
These interesting instances of isomeric lime and magnesia are
readily understood in the light of the authors' thepry ; both the MgO
from magnesium chloride and the crystalline CaO are polymerisation
products which have hydration phases like the hydraulites and harden
in a similar manner.
According to the authors' theory, the cause of disintegration in
some materials is due to hydration phases following eacli other too
rapidly, owing to the material not having beeri properly burned. In
this connection it must be admitted that disintegration may also be
due to other causes.
For instance, Michaelis310 attributes the crocking or "6x;pansion "
of cements to a substquent increase in volume, this being due to thr^e
causes : first and foremost to a high percentage of~lig)$, second to .the
presence of calcium sulphate, and, finally, to irregular particles and
coarse grains in the cement.
That to6 high a percentage of lime may bring about the destruction
of the mass is a simple inference from the authors' theory, as lime and
alkalfes effect an intense and rapid hydration, and a sufficiently large
proportion of lime will cause the hydration phases to follow each other
very rapidly.
An Irregular distribution of coarse and fine grains in the cement,
resulting in disintegration, may be explained in terms of the authors'
theory because, as already mentioned, a fine powder is hydrated more